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Vulgarly termed 


Nepeirs Bones. 
| By which 


The moſt difhcule Parts '@ | 


ARITHMETICK, 


As Multiplication, Diviſion, and Ex- 

|; trading of Roots both Square 

; and Cube, ' 

Are performed with incredible Cele- 
rity and Exactneſs (without any 

; charge tothe Memory) by Addis 

: ron and Subſtration only. 


"oof Publiſhed by W. Z.. $- 
ponn, Printed by 7.83. for H.Sambridge,att 1c 
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Bible on Ludgate-Hill. 1685, 
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4RGUMENT 
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TO THE 


READER» 


He Right Honourable Jobn 

Lord Nepeir , Baron of, 
Merchiſton i» Sgotland ; © Iz 
the Compoſure of thoſe. ever to by 
admired. Tables of his Invens ' 
tion called Logarithms , find. | 
ing his Calculations ſ9 laborioy,” © 


in me and tedious Miltzvlica;;. 


.. 
D, ONHS- 


Roots, that bis Invention to him 
wwſt needs render it ſelf very un- 
pleaſant, had he not known that the 
Labour when finiſhed will crown 
both Him and his Work. He adwvi- 
ſed with divers Learned men ſtudi- 
ous in the Sciences Mathematical, 
and to them (aud amongſt ther) 
eſpecially to My. Henry Briggs, 
who (by a Learned and able T 

vine) was ſtyled (and not without 


Z- 


ane reſpeF ) our Engliſh Archime- 


des, to him , I ſay, this honoura- 


- ble Lord imparted his Invention, 


who joyning iſſue with hin in this 
| Herculean Labour, browght then: 
' to that Fion to which they are 
wow (to the admiration of all Eu- 


rope) arrived, 
te the tedjous ralculation oftheſe, 


ons, Diviſions, and ExtraTing of 


mbers., 


UN 


felf done in his Treatiſe 3 Latine, 
| Publiſhed and Printed at Edin- 


Numbers, the Author finding bis 
Work to go 01 but very ae 
length ing out for ſome 
Art lr ift him 'f this = be 
Enterpriſe, thinking upon feveral 
belps; at laft (by thebleſjt ung. vs ) 
he hapned to find out 4b, which F 
bere intend to deſcribe and fhew 
the uſe of, with ſome Additions and 
variation, from what he hath him- - 


burgh izScotland zz Anno 161 7, 
Entituled Rabdologiz ſeu Nume- 
rationis per Virgulas. The uſes 


whereof 1 ſhall in the followin Tit 
fate endeavorr to render , 


and eafie, that he that can 144 
and Subſftrat ſball be made able is 
«days time and leſs #0 Tar and 
Divide .any greet Numbers, nay, + 

and 


hs 


and to Extra both the Square and 
Cube Roots. | | 
{have begun this Treatiſe with 
the Frabrick and Inſcription of 
theſe Rods according to the Au- 
thors Deſcription, which being 
not ſo convenient either for Por- 
' tabilityor PraFice, as ſome others 
which T have ſeen and uſed, T have 
deſcribed them (I think) in the bet 
manner they poſſibly 'can be contri- 
ved. bY 
| For their Oſe, I am ſure Thave 
done more than hitherto I have ſeen 
clone, and (if Imiſtake not) to as 
good and *effetnal purpoſe. I do not 
publiſh it as z Novelty, neither do I 
attribute nmch in it to my ſelf, be- 
frdes the Method, for had I not beer 
defired, I ſhould hardly have thought 
por it; however is. being done, 
cho Accept 


| 


UMI 


Accept it and Uſe it , till I dire# 
ſomething elſe to thee, which may be, 
more acceptable, till when, I bid * 
thee heartily 


Farewell. 
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C HA A P. Ls: 
Concerning the + "1 F- 
Fabrick and Inſcription. 3 
Of theſe be 


RODS. | 


N the foregoing Argument [ told | 
you, That the Authorand Iaven-*+ 
ter of this kind of Inſtrument, of o 
which I intend to ſhew the U%; - 
alled it R 4 BDOLOGIA:. 
nd the Word he thus defines: * * TH : 
RABDOLOGIA eft Ars Compy: 
ndi per Virgulas numeratrices, Thas 
,KABDO LOGTFTE isthe Art's 
ounting by N umbering Rods. ' 
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(2) 


1. Of the Fabrick of theſe Rods, 
«cording to the Inverters De- 


ſcription of them, 


——  %J FI" II 


Theſe Rods may be made either 0 
Silver, Braſs, Box, Ebomy, or Ivery, 
of which laſt ſubſtance I ſuppoſe they 

were at firſt made, tor that they are 

(for the moſt part) by all that know 
- or vſe them, called N EP AIRS: 
-- BONES. 

But let the matter of which they 
are made be what it will, their form 
(according to this deſcription) is 
exactly a ſquare Parallelepipedon , 
the Icngth being about three Inches 
and the breadth cf them about One 

' tenth part of vhe. length. But the 
length of theſe Rods are not confined 
to three Inches, but .let the lengthg, 
be what it will, the breadth muſt ber 
a tenth partthereof, but that may bek; 
accounted a competent breadth. that 

is 


— 
Foy 


cw + 


is 


UM 


— 
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J 


Ys 


V] together they do exattly make a Geo- 
oF metrical ſquare, and if 20 of them 


WW 


S. 


"YI brezdth. 1 30 be tabulated, the Fi- 
Mgure vill be ſtill a Parallelogram, 
whoſe length will be three times the 
7 4breadth, and ſo if 40, four times the 


w- length--65, ſic 650. 


the 
{46 


4 


be 
' be 


naÞe divided into two parts, half 


© 
is capable of receiving of two nume- 
rical Figures, ' for there is never upon 
one Rod required more to be ſet on 
the breadth thereof. - 
The breadth of theſe Rods bein 
exattly One tenth part of the lengt 
thereof, when 19' of theſe are lid 


be tabulated or laid together, they 
will make a right-angled Parallelo- 
gram, whoſe length is donble to 1s 


The Rods being thus prepared of 
x2& length and breadth, let each of 
hem be divided into 10equal parts, 
vith this Proviſo, that Nine of the 
en parts ſtand in the midd!eEof each 
od, and the other tenth part mu } 


B 2 whe:eof 


LIMAL 


WW - 
whereof. muſt be. ſet at;the one end, 
and theother half at the other end of 
the fame Rod. Then from ;fide:to 
{ide draw right Lines from diviſion. to 
diviſion, fo 1s your Rod divided in- 
to _ Squares on every ſide thereof.| 
Laſtly,from corner. to corner of every 
of theſe Squares draw a Diagonal 
Line, and that will divide everyf fi 
Square into two Triangles. The! © 
” Rods being thus prepared and lined! d 
firſt into Squares, and then into Trid 3 
angles, they are then fit to be num4 R 
bred. | C 

g 

The Figure I, at the beginning of f! 

the Book ' ſhews the Form of R 


one of theſe Rods lined as iff © 
ought to be. b. 


| (5): 

of : CH AP. FI; 
tO How theſe Roas | are to be Num- 
n- bre we 


f. FR en: | 
N the two. half Squares which are - 
6, ] at the ends of1exchiRod on every 


yl ſide, there are ſet ohe fingle Figure, 
hel on each {ide of every Rod one, in the .. 
ed! diviſion at the end thereof, ſo every 
rid Rod containing . founy ſides , Ten 
n4 Rods will contaip. 4o ſides, and: ſo 
conſequently will -have 40 {ingle Fi- 
gures at the ends ofeyery of them ; 
of that is, there will be upan the ten 
of Rods amongſt them four Figures of 
if each kind, that is, four Ones, 1111. 
four twos, 2222., four threes, 3 343. 
| four fours, 4444+, four fives, 5555. 
four {ixes , 6666. four ſevens, 9777. | 
four eights, 8888. four nines, 999g, | 
1 faur Cyphers, ooco. ©: 1 


1": yy # 33, - u. _ 5 
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ble, where, 


[4'a0 the top of's 
Wig any fide of 4 
6any of | the'z 
7;Rods, ' then '2 


I 


DO 


OO 


þ '8 
2 flands >alone 


(6). 
And here it is to be noted, That 
what Fipure.*:ſoever 'it be that 
ſtandeth at the top of the Rod 

.., alone, the-Figure that ſtandeth 
alone on the other {ide of. the 
{lame Rod, maketh that figure 
-- By the number 9. As forexam- 
- Ple 3; If 1;' ſtand on- one ſide, 
8 wilt ſtand on the other fide, 

ſo 2 and 7. be: As in this Ta- 


| 


- 


9 on” 


| 


'S, . Ee 


ſtandeth - on 
the other 
{ide of the 
ſame Rod. 


' This alſo is to be abſerved in the Gigu- 
ring of every Rod, that what figure 
+ [44 6 E ſoever | 
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(7) | 
foever ſtandeth alone at the top or ſu- 
perior part of the Rod, the figure or 
figures that ſtand in the two Trian- 
gles next underneath it, is double to 
the figure which ſtandeth at the top. 
And the figures which ſtand in the 
next two Triangles below, that is 
three times as much as the figure a- 
bove. And that in the fourth place, 
or Triangles, is four times as much as 
the figure above 650, till you come to 
the loweſt Triangles in that Rod, and 
then the figure or figures that ſtand 
19 thoſe Triangles are nine times as 
much as the figure which ſtandeth at 
the top of the Rod. | 
So if a Rod have 4 at the top 
thereof, in the two Triangles which 
are juſt and next under ir, hath only 
4in them, which is equal to 4; in 
the next two Triangles below, there 
is3, which is double to4; in the 
two Triangles b:low them,is x,and2, 
which together make 12, which is 
B4 three 


(8) 
"three times as much as the 4 at tke 
top ; the next Triangles have in them 
16, which is4our times as much ; the 
next 20, which is five times as much ; 
the ſixth hath 24, which is ſix times 
as much. The hext Triangles have | 


* inthem 28, which is ſeven times 4; 
the next hath 32, which is eight times 
as much: And the laſt Triangles at | 
the bottcm they have 36 in them; 
which is nine times as much. All 
which is viſible by the Figure 2 at the 
beginning of the Book. | 

And is evident enough by this lit- | 


* tle Table following, which is the Ta- 
ble of Multiplication, commonly cal- 
led Pythagoras his Table. | 


Figures 
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(19) 
Thus have'you the Fabrick , 1n- 
ſcription and Numbering of theſe 
' Rods, according to the Inventors 
contrivance of . them» He makes 


mention of Ten of them, and: hath | 


in his: Book fet the figure of the ſaid 
Ten, of one of which Ten I have 
given you a Scheme at the beginning 
of the Book, which is Figure 2. | 
will now proceed to give you the 
- deſcription of thefe Rods in another 
more commodious form. 


CHAP. ILL. 


A Decription of theſe Rods ac- 
cording to their beſt and la- 
teſt Contrivance. 


He Deſcription- which I ſhall 
here give of theſe Rods, varies 
Bot at all from that'before delivered 
1n- 
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(11) 
in the matter of which they are made, 
for theſe may be made either in-Sil- 
ver, Braſs, Wood, Ivory, &c. Net- 
ther do they differ in theirdividiag 
nor yet in their numbering : Only 


whereas my Lord Nepair maketh: 
them ſquare, each Rod to contain 
four ſides, thefe are made flit, con- - 
ſifting each Rod but of two ſides,and: 
| contain in length about. | 
| and in breadth: 
and in thickneſs 
One ſet of theſe Roads conſ:ſteth' 
| of five pieces, and therefore hath 
but ten Faces or ſides, whereas thoſe . 
of the &ord Nepairs. © conſiſted. of: 
| 40 Plains or fides. BY 7 : 
U-on one of theſe five pieces .(a 
| Figure whereof is at the begigfſing of 
the Book, noted with Figure gz) you. / 
have a Cypher at the head of. the firſt 
piece, and 9 at the bottom thereof: 
Upon ' the ſecond of them you have ' 
I.at the head, and 8 at. the bottom :; 
| upon 


UMI 


(12) 
upon the third you have 2 at the head 
and 7 at the bottom ; upon the fourth 
3a top and 6 at bottom ; and upon 
the fifth you have 4 at the top, and 
5-at the bottom. Every. of the two 
Figures at the top and battom toge- 
ther makeg; asoandg isg, 1 and 8, 
2and 7, 3 ands, 4and s. And here 


obſerve, that the Figures 98 765, | 


which ſtand at the bottom of the 
Scheme ſtand with their heels up- 
wards, in this manner, -68£gd$, 
* ſodoall the other figures under them, 
till you come to the double Line 
which is in the middle of the Scheme, 
noted with. 4 and B, at whivh Line 
- if the Scheme were cut into two pie- 
ces, and folded or paſted on the back- 
ſide offyþe other half, ſo that the g 
', a the bottom were placed upon. the 
Cypher at the top, and ſo 8 upon 1 
72upon-2, 6 upon 3, and 5 upon 4, 
and then the. Scheme cut again into 
fve little ſlippets by the dowa-right 

Lines; 
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Lines; theſe five: \lippets would ex- 
attly repreſent one ſet of theſe Rods; 
for upon one fide of one of- theſe pie- 
ces, you ſhould have a Cypher'upon: 
one ſide, -and 9 on the other : Uþpan: 
the next 1 and $8; upon another 2:and: 
7,0N another 3 and 6, and on. the 6+" 
ther FJ and 4 3 both-the Figures on' 
either fide making 9, as before was 
deſcribed. | ) 

Theſe five \lippets do now contain 
the whole Table of Pythagoras before 
mentioned , but. ſo few are not 'of 
ſufficient uſe, neicher are the Ten be- 
fore mentioned of the Lord : Nepair's, 
order ; for there can be but feur f-- 
gures of one kind, which in all caſes 
is not ſufficient, | '1 

Therefore as theſe Rods are made! 1 
now a days, they do commonly make: 
ſix ſets of them, that is, 3o pieces,' 
which contain 60 faces, and theſe: 
will be of good uſe, and there will. fel 
dom be found a want, which inthoſe 

of 
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of the Inventors there will. ofcen be3 
except you hare a great quantity» 
which will be far more cumberſom 
than theſe here deſcribed, for there 
1s required as much Metal or Wood 
' -In one of his as in four of. theſe, and 
then for his Four {ides- we have here 


Eight. 


Concerning a Caſe for theſe 
Roas. 


For the orderly keeping and ready 
- fiadingof theſe Rods, I have often 
(for my ſelf and others) had a Box 
made of Walnnt-tree, or Pear-tree, 
with five partitions in: it, each par- 
tition to hold five or,fix ſets of thefe 
| Rods, or more if more Rods were 
| required. Every of theſe partitions 
being figured one the ſide thereof next 
+ the Eye, with ſuch figures as the 
- Rods in ſuch a partition had figures at 


* the top, ſo that the party that was ” 
ule 
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(r5) 
uſe them, couldgake them as readily. 
out of his partition, as a Printer can 
rake his. Letters out of hisreſpeQive 
Boxes to make any Word. 

In this Box. there is alſo-conveni- 
ent room made' for one other Rod, 
double in breadth to theſe here de- 
ſcribed ;, but of the ſame length and 
thickneſs ;. upon. the one fide where- 
| of: there is a. Table or Plate uſefal in 
| the Extracting of the Square Root, 
and on the other fide another for the 
Extrafting of the Cube Root, the Fi- 
gure whereof is at the beginning of 
the Book, noted with Figure. | 

But I ſhall torbear to ſay any thing of: 
them, -till 4 come to ſhew you how." 
to Extract the Square and' Cube 


| Roots by the help of them and. the * 
Rods. | 


of 
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Of a1 Board-mith a Frame , wpon'| 
<.. phich to lay your Rods , when 
any Operation ts. to be\wrought by. 
ir5 them, hnown: by the'name' of a 
Ta4a8XLAT.; Mn 10997 5 


| 


In the uſing of theſe Rods, care-is 
to be . hail firſt >of the orderly laying 
of then, andithen ſecondly, for the 

keepitig- of : therti'im that potition till 
| your -work beiended For the eftett- 


LY 


| 
| 
| 
] 
( 
[ 
I 
ing whereof ;; both neatly and. cer- | ; 
 tainly, there is alittle Table or Frame | ; 
- contrived, containing in breath }z of || > 
-ad- Iach' more+tkawthelength ofthe þ / 
Rods, and tin Jength 2tpleaſure, but | o 
it-may'well be about ance and a half-f 
the length of the breadth; -. p 
It ought to be made of a thin f 
piece of Pear or Walnut-tree, cr of ff © 
ſuch matter as your Box or Caleis 
made of, and it may very commodi- þ o; 


'ouffy be contrived to be put into the 
| Box 


—_ 7 ww. 


(17) 
Box as 1 ever had them made to do, 
for that I found it inconvenient*to 
carry looſe. 

Upon the Superficies of this Board, 
clcſe to one of the edges thereof, 
muſt be glewed, or otherwiſe faſtned, 
with Pins, a ſmall piece of the ſame 
matter and alſo of the fame Jength, 
breadth, and thickneſs of one of your 
Rods, which muſt be divided into 
g equal parts, and Lines drawn croſs 
the piece, ſo will there be g Squares, 
in which you muſt grave or ſtamp 
the nine Digits, beginning with 1 
at the top, - and ſo deſcending by 
2. 3 4 to 9g at the bottom thereof : 
Andit were neceſlary that theſe Fis 
gures (as allo thoſe which are at the 
head of every of your Rods) wers 
graven or ſtamped of ſomething a 
bigger Figure then the other figures 
of your Rods are. 

Uader the end of this ledge be- 
21n0ning at the Figure, and fo conti: 

. nuing 
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nuing the whole length of the Board, 
muſt another ledge of the ſame mater 
and thickneſs as the other, be glewed 
or pined, and then is your Tabulat 
finiſhed. A Figure whereof you have 
at the beginning of the Book, noted 
with Figure 4, it is called a Tabular, | 
for that when the Rods are laid there- 
on, for any Operation to be wrought |; 
by them, we uſually ſay, the Rods 
are Tabulated, 

Being thus prepared with Rods 
and Tabulat, you are ready for the 
work intended by them, and for which 
Chiefly tKey were invented. 

Thus much for the Fabrick, In- 
ſcription, and Numbering of theſe 
Rods; let us now come to ſhew the 
Uſes of them. 


; CHAP. 
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(19) 
TD CHAP. '1V. 
=f To what Uſe theſe Rods general- 


q ly ſerve. 
'3 He cheif Uſes to which theſe 
” ſmall Rods ſerve unto, I in pars 


tC Iintimated at the beginning, to which 
IS Jeffect 1 hall repeat it again—-for by 
them all manner of Multiplications 
and Diviſions, as alſo of the Extra 
Ction of both the Roots ether Square 
r Cube, are ſo facilly apd expediti- 
vfly performed, and that by the help 
f Addition and Subſtraction only, 
© Fhat it is (as I may well ſay) in- 
onceivable, for here is no Charge at 
ll required of the Memory, and you 
all aſſiredly take your Quotient 
igure in Diviſion always certain; 
either too great nor too little,an in- 
onvenience fo prejudicial, that I 
eave it to the cenſure of = as 

ave 
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have found it, to their great loſs of 
time, and other vexation which it 
hath put them to. But ceaſing to ſay 
more of their properties, I will now | 
come to ſhew their Uſe. 5 

| 


t— 
—— 


C HAP. V:. 


How to apply or | down anyl 
Numbers by the Reds ? © 


PROP. 1: / 


Any Number being given, how io ff 
 T abulate or lay down the ſame 
by the Reds. 


Et it be required to; Tabulate ory 
L lay down-this Number g8'2-9 6. | - 

Firit, From. ainang ,your. $e$,,offf 
Rods, (or out of your Caſe);take 
four of thgm,of wh:ch let one of them 
have tlie F;gure, 3 at the cop Fhegeot 
of an 


. 


UMI 


of 


1y 


ny 
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and lay it upon your Tabulat cloſe to 
the edge thereof then, 

Secondly, Take another Rod from 
your Caſe, which hath the Fignre 4 at 


the top: of is, and lay that alfo ape 
the 


your' Fabulat- cloſe by the (ide of: 
other. | 
Thirdly, Take another Rod which 
hath the Figure 9 at the top of it, 
and lay that upon your Tabulat cloſe 
by the other two. 

And laſtly, take a*fourth Rod, ha- 
ving the figure 6 at the head thereof, 
and lay that alſo upon your Tabulat 
cloſe by the reſt. 

Theſe four Rods thus taken , and 
laid upon the- Tabulat you ſhall fee 
m the uppermoſt Row (which ſtand- 
eth againſt the Figure 1 on the fide of 
your Tabulat) theſe four F.gures, 
3496, that 1s 3 496, <cqualto your 
given Number. In the ſecond Row - 
(againſt the figure 2.of your Tabu-: 
lat) you fhall find the double —_y 
0 


(22) 

of. In the third (againſt the figures 3) 
you ſhall find the triple thereof. In 
the fourth the Quadruple thereof. In 
the fifth the Quintuple; and ſo on 
the ninth and laſt, in which you ſhall 
find the Noncuple 'of the Number 
given. 


PROP. II: 


How theſe Rods will appear when 
T abulated, and being Tabulated, 
how to read the Multiplication, 
of that Number ſo Tabulated, 
by any of the Nine Digits? 

The Four Rods being Tabulated 
according to the Precepts delivered 
in - the preceding Propoſition , they 
will appear exaCtly as they are repre- 
ſented in Figure 4 at the beginning 
of the Book, which Figure lively re- 
preſents the four Rods lying upon 
the _Tabulat, which mind weil, for 
npon the true tabulating, aad right 

reading 
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reading of the Rods ſo tabulated, de- 
pendsthe whole Work. 

The Rods thus Tabulated, and as 
you ſee them in the Figure 4, do to 
the eye appear in the form of a Glaſs- 
window, every Pane thereof repre- 
ſenting a Rhomboyades or Diamond 
form : In the reading ofthe Figures 
which are in theſe ſeveral Rhom: 
boyades or Diamond form, obſerve 
thefe few Directions following,which 
will folly illaſtrate the whole buſineſs 
intended, and therefore eſpecially to 
be minded. 


Note, 


I. That the Figures wpon the Rods 
are :0 be read beginning at the right 
hard and reading towards the left ; 
which is contrary to our common. 
ourſe of reading and writing, which 
IS = the left hand towards the 
richr. 


[1.T hat 
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Il. That in every Rhomboyades or 
Diamond, there are either One Fi- 
gure,' or Two Figures, but never more 
then Two: 


Ill; IF thire be but one Figure in 
a Rhombus, then that Figure is the 
Fogure to be ſet down alone ( be it 
either a Figure or a Cypher) but if 
there be two Figures in a Rhomboy- 
ades (as for the moſt part there is) 
then add them two Figures together , 
and ſet down ther ſum winone Fir 
gure, 


IV. But if the ſum of the tro Fi- 
gares m one Riomboyades or Diamond 
daexceed Tin, then you mult ft down 
the overplus above Ten, and keep One 
in mird, which Ore you muſt carr) 
to the next Rhamboyadegs. 


V. Note that the firſt towards your 


rio ht 
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right hand, and the laſt towards your 
left hand are but half Rhomboyad:s 
or Diamonds, and ncuer have in them 
more then * one Figure only, but all 


between them arg, whole. ones, and for 


the muſt. part have two Figures in 
them. | 


VI. If mm eber Rhomboyades or © 
half Rhomboyates, you find x0 Fi- 
gures but ' Cyphers, you "_ not negl:& 
wt ſet them ' down as if they were Fi- 


ZRIES, 


q] Theſe Rules being rightly un- 
derſtood, all that follows will 
be familiar and eaſie, and theſe 
I ſhall explain by Example fol» 
lowing. | | 


Example. 

For the lluſtrarion. of the. -pre- 
ceding Rules, we will make uſe of 
thoſe Rods which-were before tabus 
C lated 
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lated, therefore have reconrſe to Fi 
gures 4 at the beginning of the Book, 
where this Number 3496 is tabu- 
lated. 

The Figures at'the top of the For 
Rods are theſe ;, 4, 9, 6. which fig 
nifie the former given number 23496 
and this number ſtands again{t the 
Hgure 1 on the fide of the Tabula 
Then I ſay, that the figures in the 
next row ſtanding againſt the figure 
of the Tabulat are double thereunte 
whichI thus prove. 

Repair to the Rods as they lie up} 
on the Tabulat,and in that row which | 
 Jiethſ againſt the figure 2, you ſhalſ | 
find in the firſt half Rhomboyadg|- 
towards your: Tight band (where I 1 
Rule 1 you muſt begin ) the figure oþ | 

] 
: 
t 


wherefore ſet down with your Pe 
upon Paper. the figure 2. In the ne 
Rhomboyades, in the ſame row yec 
ſhall find" $ and 1, which added « 
Make 9, ſet down'g on the left haiff t 
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of 2 : In the next Rhombus you ſhall 
find 8 and 1 again, which is g alſo, 
ſer down 9 on the left hand of the 
other, and in the laſt Rhomboyades 
you ſhall find only 6, wherefore ſet 
down 6 on the lefr hand of g, ſo have 
you in all 6992, hich is double to 
3496. : 
Apain,the figures in the row which 
ſtands againſt the figure 3 in the Ta- 
bulat, are triple to 3496; for inthe 
firſt half Rhomboyades towards your 
right hand, you have 8, ſet down 8:-- 
In the next Rhom.”you have 7 and 1, 
which is$, ſet down 8 again.--1n the 
next you have 2 and 2, which is 4, * 


y {ct down 4. —In the next Rhom. 


you have 9g and 1, which makes 10, 
ſet. down © and carry 1, but it is the 
laſt Rhom. and becauſe there is never 
another to carry the 1 unto, you mult - 
therefore ſet it down, fo have*' you 


y this number 10488, which is triple 
* 0 3496. 


C 3 Again; 
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Again, the figures ſtarding againſt 
4 in the Tabulat, are Quadruple to 
3496, --- for in the half Rhom, you 
have 4, ſet it down : in the next 6 and 
2, which is 8, ſet that down. In the 
next 6 and 3 which is 9, ſet that 
down : In the next 2 and 1, which 
is 3, ſet that down: andin the laſt 
half Rhom, you have 1, which alſo 
ſet down: ſo have you 13984 which 
is Quadruple to 3496. 

Alſo, the figures againſt 5 in the 
Tabulat : the firſt is a Cypher there: 
-, fore put down ©; the next is 5 and ; 
which is 8, ſet down $; thenext j 
o and 4, ſet down 4 ; the next is 
5 and 2, that is 7, ſet down 7; and 
rhe laſt is 1, therefore ſet down 1, { 
have you in all 17480, which i 
Quintuple to 3496. 

Againſt 6 in the Tabulat, you hawe 
in the firſt places, ſet it down; thet 
ig the next 4 and 3, that is 7, 
that down ; in the next 4 and 5, tha 
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is9, ſet g down; in the next you 
have 8 and 2, that is 10, ſet down © 
and carry 1 to the next Rhom. where 
you find only 1, to which add the 
1, which you carried from the Rhom. 
before, and it makes 2, ſet dowa 2 ; 
ſo have you 20976, which is fix times 
3496. 

Againſt 7 in the Tabulat, you have : 
firlt 2, ſet it down; then zand 4, 
which 1s 7, ſet 7 down; in the next ' 
$ and 6, which is 14, which being 
above 10, fet down 4, and carry 1 to 
the next Rhom, where you have 2 and + 
1, Which is 3, and 1,which you carried 
makes 4, ſet down 4 then in the 
laſt place you have only 2, which ſet 
down,ſo have you in all 24472, which 
is Septuble to 3496, or ſeven times 
as much. 

Againſt 8 in the Tabulat, you have 
ficit 8, which ſet downy then 2 and 4, 
which is 6, ſet 6 down; then 2 and 7, 
which is 9, ſet g down; then 4 and 3, 

C 3 whick 
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which is 7, {ct 7 down ; and laſtly 2, | 


ſet that down, ſo have you 27968, 
which is Octuple to 3496, or eight 
times as much. 

Laſtly, againſt 9 in the Tabulat, 
you have in the firft place 4, ſet that 
down; in the next you have 1 and 
3, which is 6, ſet 6: down ; in the 
next place you have 6 and 8, which 
Is 14, ſet down 4, and carry 1 to the 
next Rhom, where you find 7 and 5, 
that is 10, which with x which you 
carried makes 11, ſet down x, and 


carry 1 to thenext Rhom. where you ||. 


find only 2 and the I carried makes 
* 9, therefore ſet down 3, and ſo you 
have 31464, which is Noncuple to 
3496, Or nine times as much as the 
tabulated number. 

Thus have I given you Examples, 
in ſhewing you how the Numbers up» 
on the Rods are to be read and writ- 
ten down, and in the delivery of this 
Example , I have made the whole 

work 
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work which is to follow ſo plain and 
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eafie, that the meaneſt capacity (| 
think) if he can but tell his figures, 
and add any two figures together, he 
may by this here delivered, read or 
write down any number that can be 
tabulated ; and that you may throughs 
ly underſtand this Chapter before you 
proceed further, I will give you the 
Produtts of 7009078 multiplied by 
all the nine Digits which I would 
have your ſelf to tabulate, and ſee if 
you find your working by 'your Rods 


. toagree with thoſe - which are here 


written, which numbers if they do, 
you need not ſcruple at the moſt diffi- 
cult that can be propoſed to you,, 
therefore ſtudy ir, and try it. 
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7009079 

2 14018156 

a \: 10274234 | 
k | - r= 2803 6312 | 
7009078 5% & $>5045390 
being mul-C 6 S 42054468 | 
tiplied by Y7Q & 49063546 

8( 56072624. 


bo) 63081702 


Thus have 1 ſufficiently deſeribed 
theſe Rods and the manner of Num- 
bring upon them, and new 1 think, it 
time to apply them to that uſe for which 
; they were intended, namely, the wore 
dificult parts of Arithmetick,, as 
Alnltiplication, Diviſion, and Ex- 
tration of Roots, but firſt let me give 


you, 


An Admonition concerning Ad- 
dition and Subſtrattion. 


Whereas it was the difficult opera- 


- tations of Arithmetick, which by the 
benefit 


UM 
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Denefit of theſe Rods, the Inventor 
chiefly aimed at (of which kind he 
eſteemed Aſultiplication, Diviſion, 
and Extrattion of the Square ' and 
Cube Roots ) he omitted to' ſay any 
thing concerning Addition and Sub- 
ſirattion a; things obvious to every 
Tyro, he therefore omitting them, be- 
gins to ſhew, the uſe of his Rods in 
Multiplication ,, whoſe Method I 
ſhall here follow. 


CHAP. VI. 
Multiplication by the Rods. 


N_Muſltiplying by the Rods, you 

are to conſider (as in vulgar A- 
rithmetick) three Terms, Things , 
or Numbers, v:z, 

1. The Aulriplicand, which is the 
Number to be multiplied. 
C5 2. Tae 
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2. The Multiplier , which 1s the 

Number by which the Adnltiplicand 

is multiplied. | 

4 3- The Produt, which is the 

fum produced by the multiplying of 

the two former together. 

And here note, 'that the Produ# 
doth contain the Aultiplicand , fo 
many times as there be Vnztes in the 
Multipher. 

Thus for the definition of 1«lti- 
plication, now for the working there- 
ot by the Rods, for which this 1s 


THERULE: 


Firſt , Set down myon your Paper 
the Ault plicand, and orderly under 
# the Multiplier. It matters not 
greatly waich of the two given Num- 
bers be made Aulriplicand or 711%l: 
tiplicr, but it is uſual and beſt to 
make the gceateit Number Afalr:p!:- 
caud; and the leſſer HMultipher. Thea 

A, An 
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draw 4' Line with your Pen under them, 
and having  Tabulated you Multipli- 
cand (or greater. numbcr) lock what 
Numbeys in your Rods ſtand againſt 
the firſk Figure. towards your Tight 
hand, and that number which you: 
ſhalt. find upon your Rods ſtanding 4+ 
gainſt that firſt Figure found. in your” 
Tabulat, ſet down under your Line: 
which you formerly arew wnder your 
Multipl-cand and Multiplier : And 
having ſo donewith the firſt Figure of” 
you Multiplier do ſe with the reſt,. 
ſetting them down one under another, 
removing every Figure one place more: 
toward the left hana, then t':at which» 
went before it, asis done in common: 
Multiplicaticn, and as you ſee: in the? 
following Example. 

Example 1. Let it: be requirca” to? 
'nu'tiply 3496, by 48g. As if it were: 
required 'to know how ' much” 483 
times 3496 would amount unto. 

F:rſt, Szt down your given Nums- 


tv 
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bers 3496, and 489, one under .ano- 
ther, and draw you Line under them, 
* as here you ſee done. 
' Secondly , 3496 your Multipli- 
cand being Tabulated, and 9 being 


3495 Multiplicand, [the firſt Fi- 

339 Multiplicr, |gure to the 

31464 right hand 
27968 pn your © 

| 13984. — 
ook upon 

1707544 _ your Rods, 
[what ſum 


there ſtands againſt g in the ſide of 
your Tabulate, and you ſhall find (as 
by the Rules in the the ſecond Prop.of 
| the Fifth Chap. you were directed) 
- 31464, which is the Product of 3496 
. multiplied by g, wherefore ſet down 
this number 3 1464 under your Lire, 
as you ſee in the Example. 

Thirdly, Look what ſum upon the 
Rods ſtands againſt 8, which is the 
 fecond Figure of your Multiplier, and 

-. you 


my vv —- << = *» 
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you fhall find 27968, ſet this num-. 
ber under the former, moving it one 
place forward towards the left hand, 

Fourthly, Look what ſum upon 
the Rods ſtands againſt 4 which is 
the Third Figure in your Multiplier, 
and you ſhall find 13984, Whick 
ſet down under the other, one place 
more to the left hand. 

Laſtly, under theſe three Sums 
draw a Line andadd the three fums 
together, - and they make 1709544» 
which is the Product of $3496 multi- 
plied by 489, and this 190944 the 
Product, contains 3496 the Multi- 
plicand, 48g times. 


Praftiſe well this firſt Example, 
and compare it With the Rods as they 
are Tabulated in Fignre 4 at the be: 
£inning of the Bock, as alſo with the 
Rules in th: Fifth Chapter, and you 
may perform any Multiplication. 
However | will give you one or two 

more 
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more Examples, and ſome other 
ways Ot 1{itiplicatio7. 
Example 2. Let it be requircd tf 
multiply the ſame ſum 3496 by 261. | 


3496 |Set the Numbers down as 
261 |here isdone, then look up- 
©3496. [on the Rods for the Pro- 
20976 dact of 3496 by . 1, and 
6992 {you ſhall find it to be the}. 

012456 fame, wherefore ſet down 
3496 under the Line 

then look upon the Rods for the Pro: 
duCt of 3496 by 6, and you ſhall 
find it to be 20976, which ſex down 

under the other number one place 
more towards the left hand. —— &| - 
gain, look in the Rods for the Prof 
duct of 3496 multiplied by 2, and}. 
you ſhall find it to be 6992, which ' 
ſet down under the other two. | 
Laſtly, Drawa Line under them;| ! 
and add the three numbers together | 
in order as they ſtand, and the fum 
Ot 


UMI 
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of them will be 912456, which is the 
Product of 3496 multiplied by 261. 
Example 3. Let it be required to 


multiply the ſame number 3496 by 


520. 
Set down your Numbers as here-you 
ſee done---- Then becauſe the firſt Fi- 
2496 gure of your Multiplier to- 
520|wards your right hand is a 
"6992 Cypher, wholly omit it, 


17480 ſand multiply 3496' by 52 


only, ſo ſhall you find the 
JProduct of 3496 by 2 to 
be 6992, which ſet down: Alſo the 
Produt by 5 will be 17430, which 
ſet down under the other one place 
turther, Then draw a Line —- and 
add theſe two ſums together, and they _ 
make 181792, to the which if'you 
add a Cypher for the Cypher which 
you omitted in your Multiplier, the 
fum will be 1817929, which 1s the. 
Produtt of $496 by 520. 

E cample 4. Let #t be required fo 
mu.tiply 


1317920 
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multiply the ſame 2496 by 7003 —|[! 
Set down your Numbers as beforeſ" 


and as you ſee here done, Then ha. 
3496|ving Tabulated 3496, ſee 
7003|What the Product thereof 


If 
Fl 


10438\s upon the Rods beingſ4 
24472 ** [multiplied . by 3 the firlt}* 


24482488plier, and you ſhall find 
it to be 10488, which ſet down un- 
der the Line Then the two next 
places of your Multiplier being Cy: 
"nk make two pricks under the 
ormer number, one under 8, the o- 
ther under 4, as you ſee in the Ex- 
ample, or inſtead of 2 pricks you may 
make two Cyphers, --- Then look in 
- the Reds for the Product of 3496 
by 7, and you ſhall find it to be 
24472, which ſet down under the 0. 
ther ſum, beginning your number at 
the fourth place, or beyond the twe 
Pricks or Cyphers. Laltly, draw a 
Line and add theſe two ſums toge- 
ther, 


Figure in your Multi- 


HH re mw.nm oe 


mai 
ore 


ha- 


* ded all the Varieties that may atany 


r\j time happen in that Rule, viz. Two 
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ther, and their ſum is 24432 4387 
which is the Product of 3496 mul- 
tiplied by 7003. 

Thus - have you four Examples in 
Multiplication, in which are inclu: 


where the Multiplier conſiſted all of 
Figures, as in the firſt and ſecond 
Example they did. — Another where 
the latter place of the Multiplier con» 
ſiſted of a Cypher.— And this laſt 
Example where Cyphers were inter- 
mixed-among the Figures. | 

And thus much for this kind of 
Multiplication, but before I leaye, I 
will ſhew you 


Another Form of 


MUZTIPLICATION. 


Whereas in the foregoing Form of - 
Multiplication, which js the beſt ns 
mo 
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moſt uſual, (only I inſert this fol- 
lowing for variety.) You began (your 
Rods being Tabulated) with that ; 
Figure of your Multiplier - which 
ſtands next your right hand, but there 
1500 neceſſity for that, for you mayſ” 
begin with that Figure which ſtand- 
eth-next to your left hand, and by foi 
doing, and placing your ſeveral Pro-Ji 
ducts one place more to the rightly 
hand, as you did before place themf(' 
to the lefc hand, thoſe Produfts ad-ft! 
ded together ina the Form: they thenfſſe 
ſtand, ſhall produce a Produtt equaſp! 
to the former. Fi 
Example, For our example we wilſſto 
take the firſt Example before-goingſ(tt 
at the beginning of this ChapterJtc 
where it was required to multiplhy« 
3496 by 489. Set the Numberfſſb) 
down as before in that firſt Exampleh 
and as you ſee here doge —ſt 
m 
. Þ be 
3490 
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3496. [Then 3496 being Tabulas 
url 489 ted, look upon your Rods 
hath 13984 |for the Product thereof 
ich} 29968 |Pultiplied by 4, (which 
ere} 2 1464s the firſt Figure of your 
3} 170954 ,/Multiplier towards your 
iy left hand) and you ſhall 


) 
id 
'foffind the. Product thereof to be 
ro-0$13984, which ſet down. ---- Seconds 
2htfly, look the Product of 3496 by 8 
2mE(your ſecond Figure) and you fhall 
d-Jtind it to be 27968, which muſt nor be 
enfiſet down as in the other firſt Exam- 
udJple but as you lee it in this, 8the firſt 
Figure thereof muſt be ſet one place 
rilgforwards towards the right hand,as in 
nethe other it was ſet a place backward 
ertowards the left. --- Laſtly, ſeek in 
plgyour Rods for the Product of 3496 
erifiby 9g your laſt Figure, and you ſhall 
k,{tind it to be 31464, which ſet under 
—ſthe other two Numbers yet one place 
more to the right hand.---So a Line 
, {being drawn under, and theſe three 
gt Numbers 
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Numbers added together produtyn 
1709544 Equal to that in the 
Example : And that you may 
better ſee the difference of the work 
I have ſet them one by the other. 


As inthe | Asinthis 
firſt Ex- Example, , 
ample, 


y! " 


3496 3496 
489 439 
31464, 13984 
2.7968 27968 
12984 | __3146: 


1790944 I709544 


One Example more in Multipliay£ 
tion, which ſhall be for Advertilq 
ment and direCtion, I will give, al 
ſo conclude Multiplication. 

I ſaid in the general Rule fc 
working of Aulplication (at the Vt 
ginning of this Cha - go that it mat 
tered not which of your Namber 

we 
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udhrere made the Multiplicand,or which 
irfthe multiplier, of which I will here. 
pive you a Preſident where the leſſer 
rkNumber ſhall be Tabulated, and the 
Treater Number only ſet down ; and 
I will work it here according to this 
lat way of Multiplication , and the 
Example ſhall be as followeth. 
Example, Let it be required to 
multiply 868437 by 3496, and let 
2496 (the leſſer Number) be Ta- 
bulated. 
Let the Numbers be ſet as you 
here ſee, then 3496 being Tabula- 
ted, begin with the firſt Figure to- 
3496 [wards the left hand 
ich $68437 of your Multiplier, 
ily 27968 which here is $, and 
0 20976 ypon your Rods find 
27968 " [the Pgodutt of 3496 
fc 13984 |Dultiplied by 8, 
Vt 104 $3 [which 1s 27968, ſet 
mal 2 4472|that down under the 


= 3036055752 Line | 
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Line----. then find the ProduR « 


3496 by 6 the ſecond Figure of you i 


Multiplier , and you ſhall find th 


to be 20976, ſet this number unde. 
the former one place more toward - 


the right hand. — Again the third Fi 
gure of your Product is $ whoſe Pre 


dutt is 27968 as before, ſet that un 
der the other ſtill one place moret; 


the right hand, In this manne 
do with the other Figures of ti 
Multiplier, as 4 the next Figu 

whoſe Produtt is 13984, which all 
ſet down a place forward._—Se all 
the Product of 3 which is 1049! 
which ſet down.——And laſtly, of 7 
which is 24472.——A]] theſe Pre 
ducts being fet down in the order a 
you ſee them in the Margent, if yc 
add them together, the ſum of then 


will be 3036055752, which is th 


Product of 3496 multiplied b 


868437, the leſſer number being 


Tabulated. 


Othe 


UM 
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Other Ways of Multiplic «tion 1 
could have add: d, but theſe I eſteem 


'J ſufficient. 


———__ 


CHAP. VIL 
IDIVISIO N 


By the Rods. 


Sin Multiplication, ſo in Divi- 
{ton there are three Numbers, 
339 Terms, or Things required, viz. 
1. The Dividend or Number to 
wy be divided. | 
S 2. The Driviſor or Number by 
which the Dividend is divided, and, 
* 3. The Quotient, which * is the 
4 Number iſſuing from the Dividends 
being divided by the Diviſor; And 
104 this Ozotzent doth always conſiſt of 
ſo many QUnites as the Divifor is 
Limes 


(48) 


times contained in the Dividend: |t 
Thus much for the Definition of # 
Diviſion, now let us come to the Pref 
tisce of it by the Rods, to perforn 
which, this is Da . 
| t 
THE RULE. \ 
[if 
. Tabulate the Diviſor, (mhich ig « 
always the leſſer Number of the two gif® 
wen) and ſettown the Dividend, an 
ſet the Diviſor on- the left hand, ant 
draw a grooked Line on the right ha 
for your Quotient, as in common 44 
rithmetick. Then lock- upon your Ti" 
. bulated Rods (always) for the Num" 
ber, leſs then the Number in the fr 
Figures of your Dividend, and whay 
Figure ſtands againſt that Number þ ®' 
, the edge of your Tabulat muſt be ti tl 
Figure you muſt put in you Quotieny Y 
and that Number you muſt always ſu d« 
244 95 


ftraft from the Figures of your Dit 
dend , aud to the remainder add #1 
it 


4 
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ther Figure, ſo proceeding from Figure 
fl tro Frpure till your Diviſion be wholly 
ov ] 7 
1 Example, Let it be required to di- 
vide 1709544, by 3496. Having 
Jtabulated 3496 ſet down your Di- 
vidend, your Diviſor on the left hand 
thereot, - and a crooked Line for the 
4 Quotient on the right hand thereof, 
fas by the Rule preceding you were 
I directed, and as you ſee done 1n the 
5970s 0 adjoyning. ES; 
And becauſe at your firſt ſetting 
down of your Diviſor 3.496, it would 
reach (if it were ſet under your Di- 
vidend 1709544) as far as the Fi- 
 gure 5, theretore under the Figure 5 
make a Prick to intimate how far you 
are gone On kn your work, and under 
this Prick draw a Line quite under 
your Dividend, then is your Sum ſet 
down ready for wotk, and will appear 
4 as here you ſee ; 


w'Y =IDV . _ SD 


D 3496) 
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3496) 1709544 ( 


Your Sum thus prepared, ask hoy 
often can you have 3496 in 17095, 
look in your Tabulated Rods for 
17095 , which you cannot thereſ* 
find, but the neareſt number there) 


 — 7 us 


1709x, and there will remain g1211 
ſo is the firſt part of your Diviſion en- 
ded and your work will ftand thus ; 


3111 ( 
3496 & 1709544 *4 


13984 wo 
Then make another Prick under 4 tht 
next Figure of your Dividend, , 
71 
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will the remaining number be ;1114, 
—Then look among, your Rods for 
the number aug (or the neareſt 
leſs then it) and the neareſt leſs you 
'I ſhall find to be 27968, which ſtands 
againſt 8 in your Tabulat, put 8 in 
your Quotient, and ſet 27968 under 
«(031114 , and ſubſtract 27968 from 
31114, {o will there remain 3146, 
2 which ſet over head, ſo is the ſecond 
- | part of your Diviſion ended, any yo 

work will appear thus, | 


3146 


3111 


2496Y 1799544" 4s 


13984 
27968 


Laftly, Make another Prick onder 

4 the next Figure of y our Dividend, 
which is 4 alſo, making the remain- 
"f img number to be 31464, ſeek a 
D 2 mong 
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mong your” Tabulated Rods for this 
number. cor "the neareſt leſs) but 
looking you ſhall find the very num- 
ber; againſt which ſtands on your Ta 
baiat the Figure 9; ſet 9 in the Qus- 
tiefit, and 'the nomber” 31464 under 
the Line, and'Subſtract it from 3 1464 
the remainder which ſtands above the 
Line; and nothing remains, and being 
there is never another Figure in your 
Dividend, your Divition is ended, 
and your work will ſtand thus, and 
3496 is contained in 1709544 


439 times. | 


00000 
' 3146 
3111 
Diviſor, ) 1709544: ( Quotient 
3496 * = \ 48g 


_— 


13984 
27968 


31464 


Anotha 
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Another Example , and by another 
way of Diviſion; by 

Let it be ' required to divide 
912456 by 3496, ſet down your 
Dividend and Diviſor,draw a crooked 
Line for yaur Quatient ,:;and alſo 
make a Pcick under the fourth Fi- 
gure of your Dividend, and'draw a 
Line under your Dividend, fo is your 


Sum prepared to be divided, and will 
ſtand thus ; 


m_—_ 012456 ( 


Then your Divifor 3496 being Ta- 
bulated, look amongſt your Rods for 
the neareſt number to 9g 124 which is 
leſs, and you. fhall fnd it tobe 
6992z. againſt which ſtands on your 
Taby'at the Figure 2, fet 3 m the 
Quotient, and this Number under the 
Line, and (ubltrat it from g124,and 
there will remain 2132, to which 

W 2 number 
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number add the-next Figure of your 
Dividend, namely 5. and it make 
21325 , under which number draw 
Line, then will your Sum ſtand thw 


3496 ) 912456 ( 2 


6992 
_21325_ 


Then among your Rods ſeek the 
neareſt number to 21325 and you 
ſhall find: 2@976 to be. the neareſt 
number leſs, - again{t-which in your 
Tabulat ſtands 6, ſet 6 in the Quo- 
. tient, and 20976 under the Line, 

ſubſtrafting is from 21325 , which 
when you have done, there will re- 
main 349, to 349 add the next Fi- 
gure-1n ;your Dividend, which is 6 
-your laft Figure, and it makes 3496, 
under which draw a Line, and your 
work will ſtand as here you ſee. 


3496 


ol bo na LL... a> +. XIF Ywom Y 


LIMI 


Our 
key 


W 7 
hu 


(552 
3496 OI 246 ) 26 


This done, look amongſt your Rods . 
for the neareſt number to 3496, and 

you ſhall find the exact number at _ 
the top of the Rods, againſt which' 


ſtands the Figure 14 on the Tabulat, 
ſet 1. in the Quotient, and ſubſtract 
3496 from 3496, the remainder is 
noth:ng,and fois your Diviſion end- 
ed, the work ſtanding thus, and ' 
3426 the Diviſor is contained in 
912456 the Dividend, 161 time. 


3496 
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349) 912456 Gi 


6992 
21325 
209760 
3496 
3496 
©0000 


A third Example ready wrought by 
the laſt and beſt way of Diviſion. | 
will only ſet it down ready wrought, 
-Jeaving the praftice of it to your 
ſelf. 

Let #t be required te divide 
13020506 by 3496. 


UN 


(37) 
a2 (E aB8 3050 


| 3496 
———_ ES 
- 3100F - a -_ \, 
A 29909-.... SOR) 
30370, . 
2796 
24026 
20976 !- 
3050 
This Suna.thus divided, produceth in 
the "Qtidthent 20886, and z0FO Te- 
maining, ſo that the Quotieat with, 
Fraction ang all's, S = 
. 3h\or, 
20 bs A [joys - Which: 1 ; 
5496 ſhews: 


3496 the Diviſer iscontzine 
r3viagas we Diridend;, Yo, 


* 5oFs fn 
aſt - 3. Thiss 
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Tins Example well pratbiſed, toge- 

ther With them before-going , are ſuf. 

cient inſtruftion for any Student 

" mhatever,, and he that can perfory 

theſe need not defpdir the moſt dif. 

fiewlt that can be propoſed. And (0 } 
conclude with Diviſion. 


 — — 


CH/AP.- VIll. 


Concerning the 
Rule of Three 
- OR 


Golden Rule, 
Both Dire# and Reverſe, or 
Recipracal. 
"TO Diſcourſe of this Rule at large 
'T were torun into a Labyrinth,f0r 
<N, it 


UM 
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.| it was the performance of working 


Multiplication and Diviſion by the 
Rods that was here aimed at, and he 
that can Multiply and Divide may 
command'rhis Golden Rule, wherefore 
I will ſhew you the nature or order of 
placing the Numbers, and alſo the 
manner of working an Example in 
either of them. 

The Rule of Three is that Rule 
which teacheth by having three 
Numbers in proportion one to ano- 
ther given, to find a fourth, which 
fhall be in proportion to them alſo. 

In this Rule dire the fourth Nume 
ber which is ſought, is” to have th- 
fame proportion to the third, as the 
ſecond Number hath to the firſt : As. 
if the three Numbers given where 
2—4—ands, ſay, as2 isto 4, @ is 
8—to what? multiply 4 by $ (that is- 
the ſecond Number by the third) 
and: the Product will be 32, which 
divide by 2 (the firſt Number) the: 

Quotient 


P! 


. (60) 
Quotient will be 16, which is the 
fourth Number in proportion to the 
third; as the ſecond is to the firſt 
for as 4 the ſecond Number, contains 
2 tbe firſt Number twice, ſo 16 the 
fourth Number contains 8 the third 
- .Number twice alſo. 

But in the Reciprocal Rule of 
Three, there the proportion is not as 
the fir{t tothe ſecond, ſo the third to 
the fourth : But. af the Firſt is to the 
Third, ſo is the ſicord to the Fourth, 
As if the Numbers were 3, 4, and 6, 
ſay, As 3 the firſt Number, is to 6 
_ the third Number, ſo is 4 the ſecond 
Number ; to what ? Multiply. 4 the 
.fecond Number by 3 the firſt Num- 
ber, the Product 1s 12, which divide 
by 6 the Third Number,and the Quo- 
tiggt will be 2: for as 6 the third 
Number contains 3 the firſt Nim- 
ber twice, ſo 4 the ſecond Number 
Contains 2 the fourth Namber ; twice 
allo: And in this- couſiſts jthe dif- 
| _ —#ference 


(61) 
ference between the Dir:& and Re- 
ciprocal Rule of Three. 


_ A Queſtion in each Rule, 
1. In the Dire Rule ; 


If four Men eat two Pecks of Cort 
#7 one week, how maiy Pecks wil 
ſerve an hundred Men the ſcune 


| time? 


Men Pecks Men, 
+ »—2, A 1900, : 


, Mnltiply 2 the fecond Number by 
100 the third Number, the Product 
will be 200, which divide by 4 the 
firſt Numbers, and the Quotient will 
be 50, and ſo many Pecks will ſfuf- 
fice 100 men the ſame time. 


2. In the Reciprocal, 


If twelve men do any piece of work in 
dayry. 


UMI 
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s, how many men wuſt be im 
phoyed to do the fame piece of work, in 


2 days 


Day Mn Days. 
12 Þ 


8 


Multiply 8 the firſt Number, by 12 
the ſecond, their Product is 96, which 
divide by 2 the third Number, * the 
| Quotient will be 48 , and ſo many 
' men will do the ſame work in 2 days, 
' for as 8 days is to 2 days, ſo are 
x2 men to 48 men, Cc, 


CHAP 


UM 
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CHAP. 1X. 
Of the Extrattion of 
ROOTS. 


He Extraftion of Roots, which 

is the difhculteſt part of Multi- 
plication and Diviſion, is expediti- 
ouſly and certainly performed by the 
Rods, for the eafie and expedite per- 
formance of which., there are two + 


Rods on purpoſe, one for the Square, 
the other for the Cube Root, of which | 
I will ſpeak; firſt, Of their Fabrick:: 


ſecondly, of their Uſe. 


Of the Fabrick of the Rods for Ex- 
tratting of Roots. 


Of 'the ſame matter, and of the / 
fame length and thickneſs of your ©: 


P (64) 
ther Rods, let there be made another 
Rod but three times the breadth of 
the former , the Inſcription on one 
{ide ſerving toextraft the Square,and 

« that on the other fide for the Cube 
Root, each of which are divided into 
three Rows or Colums. 

That which ſerveth for the Square 
Root, hath in the top or uppermoſt 
Square between the Diagonal thereof, 
theſe Figures: 0-1, inthe ſecond 0-4, 
in the third ©-9, in _ 1-6, 1a 
in the fiith 2-5, in the ſixth 3-6 , it 
the ſeventh 4-9, in the eighth: 6-4 
and in the ninth or lowermoſt 1-8, 
which are the Square Numbers bes 
longing- to the nine-Digits ——— 

' In the ſecond- Colume of the fame 
Rod, in the firſt Square is inſcribed 2, 
in the ſecond 4, in che third 6, in the 

' fourth 8, in the -fifth-10,: in the ſixth 
12,..in the ſeventh 14 , in the eighth, 


— -. an. nt i tas ea ws UN) MA BD 


wu un _lccvx*e cn #zmS .caA..cca 


is, abd the ninth 184! 0 
"2 In' the left or third Colume there 
þ are 
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are the nine Digits orderly defcend- 
ing, namely, 1, 2, 3y 4 5 6 T7» 8, g- 
This Rod thus made is fitted for the 
Square Root. 

That which ſerveth for the Cube 
Root, hath in the top or uppermoſt 
Square of the firſt Colume towards the 
left hand between the Diagonal 
thereof, theſe Figures, 0-01, in the 
ſecond 0-63, in the third 0:24, in 
the fourth 0-64, in the fifth 1:25, 
in the fixth 2-16, in the ſeventh 
3-43, In theeighth 5-12, and in the 
nith 9-29, which are Cube Num- 
bers orderly deſcending The 
ſecond Colume of this Rod contains 
theſe ſquare Numbers, 1, 4, 9, 16, 
25, 36, 49, 64, $1, orderly de; 
ſcending. The third and laſt 
Colume of this Rod hath in it the 
nine Digits, 1, 2, 3, 42 5» 6» 72 82 9» 
orderly deſcending alſo. 

This Rod thus prepared and in- 
ſcribed, is fit for extracting of the 

Square 
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Square and Cube Roots, a Figure of 
either {1de whereof you have at the 
beginning of the Book : That which 
ſeryeth for the Square Root having 
the word Square written over head, 
that for the Cube Roor, hath Cube 
writen over head. 

Thus having given you the Fabrick 


and Inſcription of the Rods, I wlll 


now ſhew you their uſe 3 And firſt, 


Concerning the Extratting of tht 
S quare- Root. 


In ExtraCting of the Square- Root, 


you muſt as in common Arithmetick, 


when you have ſet down your Num- 
ber, make a Prick uuder the firſt Fi: 
gure towards your right hand, and fo 


-ſucceſſively under every ſecond* Fi. 


gure, then under thoſe Pricks, draw 
two Lines parallel whereinto ſet the 


' Figures of your Root as you find 
* them: Your Number being thus pla: 


ced 


mb, 03 


— 
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cd and pricked as before is directed, 
and as in the following Example you 
ſee done, you may proceed to Ex- 
tract the Root theresf as followeth. 

Example 1. Let it be required to 
find the Square Root of this Num- 
ber 12418576, firſt, make a Prick - 
under 6, another under x , another 
vnder 1, andanother under 2, under 
which Points draw two Lines, in 
which you muſt place your Root, and 
then will your Number ſtand thus, 


. 12418576 


— 


Take the Rod for Extracting of the 
$quare-Root, and look in the firſt 
row or Colume thereof for the neareſt 
Number you can there find leſs then 
12 (which is as far as the firſt Prick 
in your Number reaches) and you 

: ſhall 
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ſhall find 9, againſt which in theſ] 


third Colume you ſhall find ;, ſet: 
under the firſt point between the 
Linesz and g under the Line, and 
ſubſtrating 9 from 12, there will re- 
main 3, which ſet over 12, ſowill 
your Number ſtand thus ; 


3 Then in the middle 


12418576 Colume of your Rod 
* * * * between g andy there 
3 ſtands 6, take there- 


h— 


—_ 


9 | fore one of your Rods 

which hath 6 at the 
top thereof, and lay it upon your Ta- 
bulat by the left {ide of your ſquare 
Rod, then being there 1s 341 to the 


next Prick, ſeek the neareſt Number] 


leſs upon your two Rqus , and ym 
ſhall _ find the-nextleſftabe 325, # 
gainſt which in the- laſt 'Colume of 


PR ooo" = —_— BW  ' 


your: Square Rod ſtands 5, therefore 
- place 5 under your ſecond Prick, , and 


t 325 under 341, aud fubſtraftiogN 
wh it 


UN 
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it from 341, there will remain 16 
which- ſer over head, then will the 
Sum appear thus ; 


16 And in the middle 
$ Colume of your Square 
12418576 Rod againſt this x 
- + * + . there itands 20, \ar 


3-5 this 10 you ſhould take 
'9s _ a Rod that hath 10at 
325 the top , but being - 


there is no ſuch, take 
therefore one that hath a Cypher, and 
place that between your Square Rod 
and your Rod of 6, and change your 
Rod 6 for one of 7, then ſhall you . 
Thus muſt you a-jhave upon your 


Number in theſof 7, another of ©, 
middle Colam your Square 
exceeds 10. od, 
Then looking vpon your Sum yan 
fhal fad 1685 to your third Prick 
ook therefore npon your _—_ 
neare 


«70) 
neareſt leſs Number, which you ſhall i 
find to be 1404 , againſt whichſ|o 
ſtands 2 in the laſt Colume, ſet 2 be-Jar 
tween the Lines under the third}di 
Prick, and 1404 under 1685 \, and hi 
ſubſtrafting it from 16g5, and thereſt 
will remain 281, which placeabove, ſn 
ſo will yourSum ftand thvs 


231 And becauſe the Num: 

16 ber ſtanding againſt 
3 - in the. middle Colume 
12418576 of your Square Rod be. 
EW 1 tween 1404 and 2 waz 


—— 


352 4, ſet 4 under your laſt 

9 Prick, and take aRod 
325 - of 4, and put it be- 
1404 tween your ſquare Rod 
and your Rod of 06; 
and becauſe 28196 remains upon 
your Sum to the laſt Prick. Look up 
on your Rods for the ntareſt Number 
. thereunto, and you ſhall find the ve-| 
ry Number i ſelf to ſtand againſt the | 
Figure] 
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hallFigure 4, ſet therefore 28176 be- 
ich|low, and ſubſtraCt it from that above, 
be-Jznd there will remain nothing, which 
irdJdenotes the Number, 12418576 to 
indlbe a ſquare Number, and the Root 
ere] thereof to be 3524, and the work ft- 
ve, | niſhed will ſtand thus ; 


1m 00000 
281 * 

me 16 

be- 3 

vas þ Square 12418576 

" Et 

ot 3 5 2 4 Root. 

Je. 9 

od 325 

Me: 1400 

as 28176 

1 


er This Sum had it been wrought by 
that ſecond way of Diviſion, which I 
he | ſhewed in Chapter 7, it would ſtand 
ref as folloyvyeth : Square 


(72) 
Square 12418576 ( 3524 Root, 


9 

341 _ 
325 
1635 


1404 

28176 
28196 
00000 


Canton, 


If at any time you look for the re 
mainder upon your Rods, and you 
| -cannot find 1t there, you muſt ther 
- place a Cypher between the Line + 
and proceed to the next Figure, a 
by trying this other Example which| 
have inſerted for practice will ap 


Pear: 


Anothn 
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ot] Another Example added for 
Prathce. 
_ 
54395 
67 
2TI 
2 =, 
119716237694 
343098 
= 
256 
r6- 2049 
7 ol 617481 
het 5489504 
es Þ * ERP 
2 CHAP. &X. 
chi} Concerning the Extration of the 
ap Cabe Roor. 
Frm is ſomewhat morediflicul- 
" ty in ExtraQing of the Cube, 
: t then 
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then af the \Square--Roat.'1v:Where.þy 
fore (before h:aome to Example 
I will deliver th&manner of the Ope-(? 
ration , togetherayithſuch Cautionsſej 
as are to be obſerved inthe perform-[ 
ance thereof z; All whick .immediatew 
ly follow 1n this th 


CENERADGiR@LE. 47 
Write down -the-—Aumber whoſ; 
Cube Roos you axe t0 Extratt, and un 
der the firſt Figure. towards the right VR 
hand make a Prick, or Paint, and ſiſa 
1naer every third Figure towards thÞhe 
left hand, till you comg,.ty- the end if fy, 
your Number. Utiaen theſe Prict 
draw tro Parallel Les, (as you die 
n- Exiratting-the—Square Root) be-Ith 
tween which Ines: you are #0 place thiNth 
Fig ures of  yp8te Root ak yu firs 2p; [ou 
-— Thin beginning), ate Figure (orÞbe 
Figures, of the left hand Prick J ant to 
going forwarat towards 'therri he halffNhe 
Extratt (by help ef: the. Rod far - Ul 

[ractirngh 
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ere-[1r«fiing the Cube Root) their Root, 
ple)fov 5f the true Number be not on the 
pe-(Plate,' then the neareſt leſs, aud pla 
Ons feing this Root, (which. never exceeds 
IM fone Figure) between the Lines, and 
atelunder its Point, and take its Cube from 
the uppermoſt Figure, which ſtands be- 
fore (or leſtwaras ) of the firſt: Point, 
and note the. Remainder above. 
oe} Secondly, ' Keep the Triple of this 
un | Root ſound, in the head- or top of the 
Fi Rods, and triple the Square of the 
fi ſame Root, and ſit this Triple one the 
thread of the Rods , and apply is left: 
if wards of the Cubickh, Rod, and the re: 
& Iſrroed Rod (on Rods) .ripht-wards, the 
au Oubickh Kod being in the mid} between 
 [thern, and out of the left hand Rods, and 
tht Jthe Cubick ' Rod together, pick. or find 
» Jour the Multiple, (or next- leſs Num- 
0 ſber) then the Figures precearng the ſe- 
cond Point, which write dpart' m's'Pa- 
"her, and note its Quothime' over its ut- 
4 [moſt right-hand Figure, and write the 
046 E 2 Square 


(76) , 
Synare of that QOnotxme left-warkl;, 
from the Qnotumrs it ſelf, even 43 the - 
order as you find them in your ' Cubi 
Rod, and nnder every ſeveral Figun 
of this Square, write their Multiph 
femnd right-wards, even ſuch as th 
Figures - themſelves do ſhew. So thal, 
every Maltiple may end under its Fil 
gure or Onotume , then add together 
theſe Mnltiples croſs wiſe, and tak 
their ſum from the Figures foregoing 
the ſecond Point, and write the It 
mainder over them, but write th 
right-hand Cuotume before noted uy 
dey the ſecond Point between the Lina © 
for the ſecond Figure or Quotume 
the Root : And ſo is performed th 
Operation of the ſecond Point, whit 
you whſt repeat through the ſever 
Points, even to the laſt. 


But in the practice by this Ruls 
you may ſometimes be at a: ſtand 
wherefore to this E — 5 

| ULF 


 *”©”_ om oe 


UM 


(7) 


of L&4 L E (that there may be no ob- 
h ſtacle ) I will add thele two CAU- 
ATIONS. 


un 
th _ NETS 
bel But in all Operations and -Points 
it muſt be obſerved, That sf no A4al- 
hl tile (no not the leaſk of all) found 
id inthe left Rods, and the plate, may be 
, jubſtrgtted from the foregoing Re- 
| wainr, then a Cypher [Oo] wuſt te 
put under that Point for the Qus- 
tame, the Remains being wuntoucued, 
and abiding as before. 


I. CAUTION. 


Il. CAUTION. 


And if the aforeſaid Sum to: be ta- 
ken away, cannot be taken from the 
Figures going before its Point, the 
ſmaller Multiples muſt be added, 

"1 which the next upper Quotumes. in the 
4 Cubick. 


(78) 
Cubick Red do ſhewin the Rods, whej 


Sum may be take n away therefrom. 
EXAMPLE 
- Of the 


Cubick Extratlion. 


Let 22022635627 be a Nutt 
ber given, whoſe Cube Root ya 
deſire : Set down your Number, and 
point it, (beginning at 7 the laf 
. Figure towards the right hand, and þ 
under every third Figure) and dray 
two Parallel Lines under it, and | 
will {tand in this maner ; 


229022635627 
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Look *.jtt your 'Rod for the Extra- 
ting thoCube. Root, for the near- - 
eff. Cube'$Ftdor'ot the Figures of your 
pivelt:{Number i{tanding (betore''the 
firſt Point :toward s your” leit hand . 
namely :for. the neare{t Cube Root of 
the Number” leſs then 22, which 
you; ſhall find-to be 2; which ſer bez 
twcem'the two 'Lines juſt. under the 
frſt Point, 'and its: Cube (which is $8) 
kt under” the Line, and ſubſtrett it 
from the Figures above the Line, 
namely from 22, and there will re- 
m2i'n 14, which place orderly above, 
then will your work ſtand thus, and 
the work cf your firſt Point finiſhed. 


I 4 
22022635627 
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E 4. Secondly 
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Secondly, For the finding of the 
Root belonging to' the ſecond Prick, 
triple the:Quotume- or Figure which 
is under (the firſt Prick (namely 2) 
and it is 6, find therefore a ' Rad 
which hath. 6 at the head thereof, and 
lay that Rod by the ſide-of your Cu- 
bick Rod towards the right hand, 
then triple the Square of 2{which 1; 
4) and it makes 12, which found 
among the Rods, place by the ſide of 
the Cubick Rod towards the left 
hand. 

Then from the Rods which lie on 
the lefr hand of the Cubick Rod, and 
the Cubick. Rod it ſelf, find the nea- 
reſt leſſer Number then the Figures 
ſtanding before the ſecond Prick, 
namely, leſs then 14022, and in the 
ninth place you ſhall find 11529, 
which write by it ſelf as 


1\- 
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in the Margine, and over 819 
g the laſt Figure towards ———— 
the right hand (drawing 11529 
firſt a- Line between) ſer © - 6 
its Quotume, and-by it 48 * 
its Square - 81, in the ———— 
fame order as you find 16389 
them ſtand in your Cubick Rod. 

Then write uader 1, its Mufti 
which. is ſhewed” right-wards again 
1in the Cubick Rod, and is the ſin- 
fc} gle Figure 6, and vnder's write the 
Multiple: that it fſhews right-ward a- 
on | gainſt $-jn the Cubick Rod, which is 
id | 48, and theſe three Multiples fo 
a. | written croſs-wiſe below the Line, 
es | and added together (as in the Mar- 
£, | gine)" do" produce 16389 , which, 
he | becauſe they cannot be taken from the 
9, | upper Figures ſtanding before the ſe- 
cond Point, namely from 14022, the 
Number g (before taken) is to be 
rejected, as being too great, -and-in- 
ſtead of of $19 (by the ſecond Cau- 
N- tion) 


(82) 
tion) the next higher Notes in the 
Plate are to be taken, which are 648, 
ang; the Multiples that theſe doi ſhew, 
Rm the:O tuple among. the left 

Rods, which' is 10112, and the: Qua- 
 druple among the rightRods which is 
, 648 24; and: the Sextuple a+ 
—— ;,mong_ the; right . Rods 
4O4t2, Which -is: 36, being. added 
.12ppr, :{:Cr0ls-Wile!': -(a8' in! bhe 
-36-/: | Margine) - do | produce 
—— "13952, which ſubſtracted 
+3952 from 140622, (the, Fi 
gures ſtanding before: the:: ſecord 
Prick) there/ remaihs 2& for. the te- 
main of; the ſecond; Prick, and:.let 
there be taken for the Qnotume of 
the ſecond Prick,. thz right-moſt of 
the choſen Figures 648,. whicl1 is 8, 
which place under the. fecond Point 
between the Lines ; fo isthe ſecond 
Figure of your Root found, aud yc ut 
work will {iand thus, 
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13952 | 
Thirdly,Put the Triple of the pre- 
cedent Quotumes (viz. 23 between 
the Lines) which is 48, being taken |; 
out of the Rods, and put themon the 
right fide of the Cubic Rod, and 
get the Triple of the Square of the 
lame 28, which may be found to be 
238 2352, which taken out 
258 ot theRods, and place on 


224 the left-ſ1de of the Cu- 
56 bic Rod - And of the 
784, Multiples on the left- 

hand Rods, -and the (1m- 


_—_— 


ple ſingle Figures upon 
the Cubick Rod (the 
leaſt 


2 352 
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leaſt of which being 235201) there 
is none ſo little that may be ſubſtract- 
ed from the Figures belonging to the 
third Point, namely from 410635 : 
Therefore (by the firſt Caution) rhe 
Remains abiding, or continuing as 
they are you mult put a Cypher un- 
der the third Point, for the third 
Quotume belonging ro the. third, 
Point; And thus the Operation of 
the third Point is accompliſhed, and 
the work will ſtand as followeth 


070 
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132952 
Fourthly , Set the Triple of the 
foregoing Quotumes (viz. = 
whi 


tt 
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{ which is 84@ 0n the right-hand, and 
« | the Triple of the Square of the ſame 
2386, which is 225200 


« | on the left-hand, and 280 

« | the Cubick Rod be- 280 

j- | tween them; Then out — 

4 | of the left-moſt Multi- 22400 . 

d | ples, chooſe that which 560 

of | is next leſs then the Fim ———— 

4 | gures belonging to the 18400 
tourth Point , namely 3 


70635627, which is 23 5 20 © ' 
this + 0560027%, | 

which ſtands againſt z onthe Ta- 
bulat , wherefore write this Number 

70560027 upon Paper as in the 

Margine, witha Line over it, and ſet 

over the Line the 03 

Quotient 3, over its —— _—— 

right-moſt Figure,and 7 @5 60027 

the Square of the ſaid 7560 

he | Quotume g, which is ——— 

o)| .9, leſ-ward thereof, 70635627 

<| and the Noncuple found ia the right: | 
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hand Rods, which is 7560 write un- 
der'g, let theſe. two Multiples be ad- 
ded as inthe Margine, and the Sum 
will be 70635627,which ſubſtraſted 
from the Figures foregoihg the fourth 
Prick, and there will nothing remain; 
therefore let the right-moſt of the 
Figures of 93, viz. 3, be placed un- 
der the fourth and lait Point, for the 
fourth and laſt Quotume of the Roor, 
and ſo the whole and perfect Cu- 
bick_ Ropt of the given Number 
22022635627, 1s 2803, and being 
nothing renained, it is a perfect Cu- 
bick Number. The like is to be dons 
3nother Numbers, but I ſhall forbear 
to give you any more Examples,there 
falling, out in this all the variety that 
at any time- may happen for the Ge- 
meral' Kule: and the two Cantions be- 
fore: premiſed are here made applica+ 
ble—to -Prattice ; wheretfore to this 
Treatiſe for the preſent i will put 
I, 13 
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Ad vertiſement. 


F any Gentleman ſtudiovs 1n the 
Mathematicks, have or ſhall have 
occa{10n,for Inſtruments thereunto be- 
longing, or Books to ſhew the uſe of 
them, they may be furniſhed with all 
ſorts, uſeful bozh for Sea or Land, ei- 
ther! int Silver,:Braſs, or Wood, by 
Walter Hayes at the Croſs- Daggers 1 
Moor- Fields, next door to the Popes- 
head Taveren; where they may have 
all ſorts of Maps, Globes, Sea-Plats 
and Mathematical Paper, Carpenters 
Rules, Poſt and Pocket Dyals for any 
Latitude , Steel Letters , Figures , 
v1gnes, Planets, or Aſpects, at rea: 
lonable Rztes. 


Ad vertiſement. 


athematical Collections Ard 

Trarflitions in Two Parts. From 
the Original Copies of Galilexs, and 
other Famous Modern Authors, By 
Thomas Salishary, Eſq ; 
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Erras. 
1. 3+ |, 17. for----65 ſic 650 r. & fic Ok, | 
P.4.1.15. for Figure ——_ 1.P-6.1.16. 
for be I. Oc, P. 7, | 11 for 6501. 
2 Inches; 
p.11.linesY 1 11 Cread p; of an Inch. 
7; of an Inchz 
P.13+1. 13, dtje for,p. 15+. 15, for Figuret 


Square Cube, P. 17+ 1. ult, for Figure r. Fis 
gures P. 221. 4.re and ſoon to, 


